Study objective-The aim was to determine if there was a relationship between cigarette tar yield and rates of chronic cough and chronic phlegm.
Setting-22 districts across Scotland were used for the Scottish Heart Health Study (SHHS) which was conducted between 1984 and 1986 and from which the data for this analysis were obtained.
Subjects-10 359 men and women aged 40-59 years were studied. Of these, 2801 current cigarette smokers whose brand of cigarette smoked was known were selected.
Measurements and main results-Data on self reported smoking habits and prevalence of chronic cough and chronic phlegm were obtained from the SHHS. Tar yield was divided into three groups: low ( A 12 mg/ cigarette); middle (13) (14) mg/cigarette); high (> 15 mg/cigarette). The average tar yield consumed per person was 13-2 mg/cigarette.
Women in the middle and high tar groups had smoked for longer and had significantly higher breath carbon monoxide levels, serum thiocyanate levels, serum cotinine levels, and daily cigarette consumption than the women in the low tar group. This pattern was not seen in men for any of these five smoking variables. Rates of chronic cough and chronic phlegm were higher with higher tar yield of cigarettes smoked for women (low tar v high tar: p < 0-001) but not for men. Daily cigarette consumption and the number of years of smoking were the most significant risk factors for chronic cough and chronic phlegm for both men and women.
Tar was still a significant risk factor (p < 0-05) for women after controlling for these two risk factors and social class.
Conclusions-Both sexes show strong effects of daily cigarette consumption and years of smoking on respiratory symptoms; women show an additional effect of cigarette tar content while men do not. The spread of tar yield in both sexes was small but there were more women on low tar cigarettes and this may have enabled a weak effect of tar to be seen better in them. On the other hand, tar level in women was confounded with other factors. Statistical methods of controlling for this may not have removed this confounding completely.
Committed cigarette smokers unwilling to give up smoking have been advised to change to cigarettes with a lower tar yield. [1] [2] [3] In the UK, mortality from chronic bronchitis has been falling4 as have smoking rates,5 and the average tar yield (mg) has more than halved from 30 4 Table II shows that among women, the three biochemical measurements (carbon monoxide, thiocyanate, and cotinine), the daily cigarette consumption, and the number of years of smoking were all significantly higher for subjects in the middle and high tar groups than in the low tar group. However, the biochemical measurements show no difference between the middle and high tar groups for the women. Among men, the only significant differences are between the low and middle groups for carbon monoxide, and between the low and high groups for thiocyanate. Table III shows the biochemical measurements expressed as levels per cigarette in the three tar groups, and a similar pattern to that shown in table II emerged. Among men no difference was significant. Among women, the same trend for carbon monoxide and cotinine was shown, but the trend for thiocyanate was in the opposite direction with higher mean values in the low and middle tar groups compared with the high tar group.
The rates of chronic cough and chronic phlegm show a strong relationship with tar group among women, with higher rates in the middle and high tar groups. Among men, there was a similar though less marked pattern for rates of chronic cough, but not for chronic phlegm (table IV) . A similar pattern was observed with winter cough and phlegm which did not persist for as long as three months each year. Table V shows the results of fitting a multiple logistic model which is used to predict the presence of the chronic bronchitis symptoms among men and women using a number of risk factors. Daily cigarette consumption and the number of years of smoking were the strongest risk factors in predicting chronic cough for men. Social class was also significant. For chronic phlegm among men, the same significant risk factors emerged. Tar was not a significant factor for either symptom in men. Among women, daily cigarette consumption and the number ofyears of smoking were significant for chronic cough, as were tar content and social class. For chronic phlegm among women, social class was not a significant factor. The analysis was redone for men and women with tar, daily cigarette consumption, and number of years of smoking as continuous variables and the results were essentially the same.
Discussion
This study shows that women who smoke cigarettes in a low tar group have lower rates of chronic bronchitis symptoms than women who smoke cigarettes in a high tar group. The same is not true for men. The results also confirm that daily cigarette consumption and the number of years of smoking are far stronger risk factors for chronic bronchitis symptoms than the tar yield of the cigarette smoked.
The accuracy of self reporting of respiratory symptoms may be of concern although the MRC respiratory questionnaire is a widely used and reliable method for ascertaining the actual respiratory symptoms.20 Information on changing cigarette brand over the past 10 years revealed that almost three quarters of the subjects in the low tar group and one third of those in the middle tar group reported that they had previously smoked a cigarette with a higher tar yield. There were more women than men in the middle and high tar groups who had switched to a cigarette with a lower tar yield. Previous tar group however is not known and this study is purely based on the tar yield of cigarettes currently smoked. One limitation in comparing the effects between tar groups in this report and those of other studies is that different studies use different tar group definitions. Older surveys extended to much higher tar yields than those of today and the spread of tar yields was greater, but in all cases higher tar levels are being compared with lower tar levels. Some studies compare plain cigarettes with filter cigarettes with the assumption that the former deliver more tar than the latter.
In this study, as in that by Paoletti et al,2' there is no age trend associated with tar group. Russell et a122 found that both men and women in older age groups were more likely to smoke low tar cigarettes than those in younger age groups, whereas Schenker et al,9 who looked at women, found the opposite. However these studies had a wider age range than our study.
Our results show little difference for men in measurements of carbon monoxide, thiocyanate, and cotinine between the three tar groups, a finding previously reported for both men and women by Jaffe et al. 23 Some surveys have suggested that those who switch to cigarettes in a lower tar group may inhale more from a cigarette to compensate for the lower tar yield. Two studies showed that those in the lower tar groups had higher carboxyhaemoglobin levels (carbon monoxide in the blood) than those in the higher tar groups. 24 25 Other studies show higher biochemical measurements in the higher tar groups than the low tar groups26 although there is evidence of greater inhalation in the lower groups.22 27 Among women in the present study, there are significantly higher biochemical measurements, with greater amounts of carbon monoxide and cotinine per cigarette in the higher tar groups. This study suggests that women have not increased their smoking inhalation enough to compensate for smoking cigarettes with a lower tar yield and this could in part explain the greater chronic bronchitis rates in the higher tar groups. It is worth reiterating that the pattern of change of switching to cigarettes with a lower tar yield is the same in both sexes. Lynch and Benowitz28 showed higher levels of carbon monoxide and nicotine in the higher tar group due to greater intake per cigarette.
Another method of "compensation" is for those in a lower tar group to smoke more cigarettes.26 27 The majority of studies show no relationship between tar content and daily cigarette consumptions, 9 21-23 25 29andthiswas true forthe men in our study. Among women, however, there was a significantly higher daily consumption of cigarettes in the higher tar groups, as was found by Lynch and Benowitz.28
Our results confirm the findings of two other studies9 20 that women who smoke cigarettes with a high tar yield have higher chronic bronchitis rates than those who smoke cigarettes with a low tar yield. Among 
